Vibrio vulnificus was enumerated in seawater and shellfish from two Florida estuaries at selected seasonal intervals. There were significant fluctuations in the presence and numbers of V. vulnificus. Relatively high seawater temperature and salinity favored the presence of V. vulnificus in both seawater and shellfish samples.
Vibrio vulnificus was enumerated in seawater and shellfish from two Florida estuaries at selected seasonal intervals. There were significant fluctuations in the presence and numbers of V. vulnificus. Relatively high seawater temperature and salinity favored the presence of V. vulnificus in both seawater and shellfish samples.
Vibrio vulnificus is a lactose-fermenting, halophilic, gram-negative, and potentially pathogenic marine vibrio. Reports of its occurrence in seawater and association in human infections are increasing (2, 3, 5) .
It has been suggested that some Vibrio spp. may be indigenous to estuarine microflora (4). Kaneko and Colwell (4) have reported high levels of Vibrio parahaemolyticus in seawater during the warm months and low levels in cold months, appearing mostly in sediments.
This study reports the seasonal occurrence of V. vulnificus in both seawater and shellfish from two Florida estuaries which are closely associated with both shellfish harvesting and recreational activities.
Seawater, oyster, and clam samples were collected from three Tampa Bay and eight Apalachicola Bay stations ( Fig. 1-3 ). Tampa Bay samples were collected in May and October 1980 and in January, April, and July 1981. Apalachicola Bay samples were obtained in April, July, and November 1980 and in February, May, and August 1981. Stations were classified as approved, unapproved, or conditionally approved for shellfish harvesting by the Florida State Department of Natural Resources ( Fig. 1 and 3) . Seawater was obtained 2 ft (ca. 61 cm) or less below the surface on an outgoing tide. Shellfish were collected with the associated seawater samples, transferred to the laboratory, and prepared for bacteriological analysis by established techniques (1, 6) .
Specifically, oysters and clams were cleaned, shucked, weighed, and homogenized in a twofold dilution (wt/vol) of peptone water. Seawater and homogenized shellfish samples were serially diluted in 10-fold increments of 100 ml of 0.5% peptone water (pH 7.2). Serially diluted sample (1 ml) was transferred immediately into triplicate tubes containing 9 ml of alkaline peptone broth (pH 8.4). After 12 h of incubation at 37°C, these inocula were streaked from alkaline peptone broth onto thiosulfate-citrate-bile salts-sucrose agar (Difco Laboratories). Plates were incubated for 24 h at 37°C. All typical green and gray colonies were inoculated into API (Analytab Products) biochemical strips for species identification. A most-probable-number (MPN) estimate of V. vulnificus numbers was then determined from standard MPN tables for a threetube series.
Seawater temperature and salinity were measured in situ with a Beckman RS5-3 thermistersalinometer. Fecal coliform MPN was determined by standard methods (6) .
The levels of V. vulnificus and selected environmental data at Apalachicola Bay are shown in Table 1 . V. vulnificus was isolated more often from both seawater and oyster samples during the months of July and November than at the other sampling times. V. vulnificus was not detected during April and February in either seawater or oyster samples. In May, relatively high levels were detected in some seawater samples but not in oysters. In August, V. vulnificus was again primarily detected in seawater; however, at one site, oysters contained relatively high counts. Examination of environmental data shows that V. vulnificus was isolated more often when the water temperature was greater than 17°C and in a greater proportion of samples over 29°C. In addition, V. vulnificus was isolated more frequently in waters with a salinity greater than 17.0O/oo and in a higher proportion of samples greater than 23.0O/oo. Interestingly, V. vulnificus was found more often in waters with a fecal coliform MPN of less than 3 per 100 ml of seawater.
The numbers of V. vulnificus detected at 
